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(54) BINARY FLUID JET NOZZLE FOR WASHING AND WASHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To strongly remove a 
minute foreign matter stuck to the substrate of a 
semiconductor without damaging the substrate. 
SOLUTION: The binary fluid jet nozzle for washing is 
used to wash a foreign matter stuck to the surface of 
the substrate of a semiconductor. The cross- 
sectional area of a gas flow path in a mixing part, in 
which droplets are formed by mixing liquid with 
pressurized gas, is formed larger than the cross- 
sectional area of the flow path of an accelerating tube 
for accelerating droplets together with gas to inject 
them into the air. For example, the gas flow path is 
formed into the shape of a straight pipe in which its 
length is 30-200mm and the cross- sectional area of 
the inside is >3mm2. Further, the accelerating tube is 
formed into the shape of a circular straight pipe or 
the shape of de Laval nozzle. 
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<t t> / x/u3tas^>ADiia Aoasj/j:ff rtBfa53K<7?ft/Ha: 

^®^T'&^ 0 ^Wi:ii3-2 0 0mm 2 ^ig 20 

ST'fc^c ^-£95 B £ 12 3 5 0mraJ)J|| 

iS-&SfBB<0^(ine^» i Li\, 
[0 0 5 0] miHS-&fflBllgt^$n-5^^0»l£AP 2 

iS^BA^ig^^^F^KfffilwO^/J^it 3 mm 2 J: V 

<, t i>3mm*Sl±k-t ^ 30 

fflWClii. 7-2 0 0mm 2 gg^liT'^5 o Sfc, 

Sl&PR^ffiftWcfcfiL ftlOOm L/m i n «_b«:SH- 

t\ ig^SBBT^Miis^astafti: . mm<nwm!£ 

[0 0 5 1 ] <fe(c % *«WiC < t5i!fc^fl]2«E»v? 3 iy h 
Sfc*a>|g|-t?*>4 0 3fe"*\ 08 (a) \Znk1r£5lZ % jft 

85 l ^4^f£^^5GQa<nn^ V o<oaiffiT*ttj^^£ <t 
t^) 0 tSt, 13 8 (b) 1 co#B£ 

<OBL mm 1 coT£l5I^ tf/SJE^^ffix^JEE^ P^^C 
5 Q ftldEIS (c) fZini-J: 7fz % ~ (O'eSJ^JElClJzo 

bl^ SSflnjiigs (d) iz^-TJ: ?lz$:BL. 

5 JKDfii&m*. SJKEEP. fe^iMiw OttiJtgt 
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[0052] wsephu &*t5 0 
[Si] 

'-i«pA y o (1) 

[&2] 

0.41 



a = 



1 + 



C 2) 



[0 0 5 3] &£tffi<7>j§£v f fi, &*T-afo$4x-5 0 
[S3] 

[0054] ±.<Dm^m*mzmffi,<D'< 

— J r4?/i'ffZ>k* ZL cr) / ^ ^ ? /\, fruits ft?) 
[»4] 

[ft5] 



( 4 ) 



( 5 ) 



[0 0 5 5] jft^D(±S$iiSi <^»stcjife#u/j:^ 

[0 0 5 6] iffi-x-^/ufiMtiiSl^^iS^^JcxxScoS? 
fca^atSrtSfc-tirTl^fc^, [3t4] v [^5] It, 
[»6] 

/>-C^V/5rf*«in(8) (a) 



13 

ram 

D = CpP^d 2 sin (8) <7) 

SftSl;bLX^£ 0 

[0 0 5 7] m9t±i&m<Dffi$Zfimk&ft?3t<DES& t 
ft, S^Wi?l:J:oT^l/;^77t^^ 0 [119 
SW^WjgAflf ft* i , > 

[0 0 5 8] 0 1011* #«ifc}**-ffi(C*5lt4^— t 1 ^ 

0 + 9^ >-l 0- l tt**M<7>ft*ffl2SEflsv?ai y hy 
X;n o(w«fc5ifei£, it7^yi 0 - 2 fit£S?o>ifei£ 

i^lzoi *TttE4fcL-0 v&i. 7^fVl 0-1 irEIS 
Stfc^o Bl0i:/TifJitv^J:5i:, m^^^Ol 

<05fc^ffl 2&fcf£^ h/X/U7 Odi&gfc^Xfi, K 
EES^rc y hzK&ff-J: 9 Sg?^/^^^, 0. 1 ^ mCO^< 

o-i a?*«M^ifcf^ffl2SfEflE> ? 3 i y hy X/n odj: 

[0 0 5 9] jSJ. ±ffiHffi^!®T^i, SfitU*« 
Xli*<, jfcg. V-**?m<nmfa<Dm:tt±.\ztfm 

i^xi^^mm^m^-r^m^iz bmm-tz ^ t #x-# 

5. 

[0060] mfov>&i&2. mi 1(1, Z<D^mcO^L<D 
ltfr2n0Xfc£ o :wit*ffl2l^xs/ h/X/u2 0 

(i, / *'i'&i&<DMftX'i&ffi<Dtom&mzfamw2 ia» 

<b 5 ^naigffi a £ , ^jpffi Zixtztfxt ft LXfffi 
9\ : &J&f&1rZ>tB&*g2 2 ftatf7£-&gfSB i rt><bffifiE£ix 
X^5 C ^^2 2^11, ADJE^ixfc^coiftAP 2 
<t, S-& < @ : 2 2cofPJJ0gftRiiDUX^U2 2 ^Iwifcflcco 
SIcAp 3#BHp U ^5fcS36lS»#iK'&'S : 2 2 tinjftMK 
(-EESnfciffitfOiacAl? 2 3 tfiKft bixxi ^5. 
[0 0 6 1 ] Cco&fr/fl2&cf£:/:n:y hy X/U2 Oco^ 

Zti&M&MB b - d HO) cop *>coEl^ c - d m 

fi, Vt&CD&ffitfflmiz. 9V*g (^IOf¥g22) K;*/ 
rtW 2 3) Icfigf^fltix* 2ffi ; g : cof# 

i^Cl^oXio*?, ®l*£LXIi, wCOgR^co^^^itDig 
i-aSS2<£>B c »2 3 0fHHO, 3S 1 cO'if?S2 2 60F*9gtf!fcr 

ffifiw*, y x/ujfeja*oiDj!i5 w 1 i ua^a - bRO) coisr 

B5#jJ«fc 9 t*#ivSt-fc5o &oX, ig-g-SBB 



<8) 10-156229 

14 

ft<D2m^(ot^%xmm£ri,z>-tfr?j:<^ -r^t>h 

hyX/u7 0 J:9(6t^ieff*-e*:«iadst#e>jxso 

[0 0 6 2] *fc, ^«ffl2^yxy h/X/U2 
0<Ot> 9 1 o<D»»(i. g^gCBrt^^ 2^^^ 2 3(D 

mnfrbfrx. mm* 2 nc»asjxs*-com 

b - c fSI) X, » 1 co^K 2 2 ^Aoi*® 2 1 (DWimMzi 

HJLfc8$SS 1 fx. z<D^f^<D^tix\z X d/raSS 
ix, ±9»»Hfc$ix5 0 ftoX, 0 1 L,tzM1fo(D& 
i<7)ft^ffi2^yx7 h/X/H Ocfc^o, ff£$5 1 CO 

[0 0 6 3] I toftr^ffi 2 g{^y x 5. h 7 X/U 2 0 ^ ^ 

B8) OfiS^l 0 0mm. l^colgf®©^ 7 mm 2 Xfe 
20 9, jg-^SBB (Bl'fb-dPfl) coO^ b - c P^cog ^ ^ 
20mm, itc-dH^fiS^2 0mm, [U^c-d 

^2 0mm 2 , ^<7)^AP2O[?rIS^2 0mm 2 , ffi 
toSAP 3co[§fS^^^ 3mm z X*?-5 0 ^^(C^lco 
©SS2 2 <t^2col : gS2 3(1^: blznVM^. 

B^ia^ c a«riot^xpi^ntt^iafi$nxv^ ^<ox 

1 2 SEfr > h y Xyuft^^i-^, - ^ a;x*# 

30 a o 

[ 0 0 6 4 ] M1&<0&Wi3. il 211 Z<D$£m<D{&<7) 
m&<DB1&{z& l z> % 2fc*ffl2Sfc*> ? 3iy hyX/U30co 
WfffiBIX-«)5o I^ffl2fflyxy hyX;U3 0 
(i % y X/uJtfflcogB^xtejlSco/lDaiS: El -5*01^1=3 1A> 
<b<c5*Da!g6A (El'fa-b) <t , Mf£ £Mz.fJ* t rffi 
^ft^LX^fflft^/S-r^^ir 3 2Sr&tfS-&SBB 

(H+b-d) H^M^lit^^ ^f3 2l: 
(1, *0/E$4xfc^<OSEAP 2 ^'^3 2<OffiiJ^ft 
HiiBLXjg^®3 2 4>lcffi(*wiffcAP 3^B3p -^co 
40 it^SlS^^^Tf 3 2 tl3tt^Nifidia$nfcifi»^«cA 
S3 3^Kt*e>*VO*5 0 C^^cogiAf 3 

3^^lZ^a?a£A©3 4 ^RI^ttfwiEESlx, 3Ui1f 

/jr o x p 60 *d/e $ ixfc y> & vm&& fg-& $ ix 

fc&co, rS-^SBBcod'f b - cBfli:, y X/u3fcSB<oAna! 
SUA (ia i Pa-bBi]) tt % 111 1 1 ^ggtS^iK/igtlSJ^X 

[0 0 6 5] ^cogfcfr/H 2o!if^>'^ y h y X/U3 0 co4# 
^cot^o^Xfo^o i"<£^*> % -cD8c?$ffl 2 5Sf* 
h y X/U3 0(1. «£-&gBB<oia , 1 J c - dPulirjot^ 
50 X, *Wt>ft^/^^iffiia-j-5S5 1 C01^?S3 2 t . ^1 CO 
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1=28 3 2 0>ft0n|A>t>. ^ 1 3 2 <£>{piIM3rHii U 

&fimi&-tz>m2<D*gm3 3 $p>n!S2tf>g88 3 3 

0#Hffl^e>, ^2^1=283 3 <D0IIM3rHiiU ^2^1= 

-r«S3*>tfBg3 4 £«rfl|jLTlr*fi 0 Sfc, J&3tf>*gS 
3 4©*«at, *2«>tf 83 3 |KDf 
SS3 2^MU t 5^^]^:PIi:^^{rjt£0 ,J T^5o 

[o o 6 6] mi i iz^Ltzmfe<D]tmtmmiz^ -<o 

O^SS 3 3 <^ffi!l<D, SgloSft3 2<0rtffiSrffi«»i, 
y Xvi^fc^ADigglSA (EI*a-bPrJ]) <£>tSfao*gi; 9 
*£l>\> »3<E><ff&3 4 ^Tt^SliT'fZ. »3 0>fl c S8 3 4 
^btfc#7t, SS2 0SB3 3rtS:SiE4x5jKfl£t}55jg 

[0 0 6 7] IT, HI 1 4> 5 1^1*13 1 1 T^LTc 

y h / X/u 7 0 -Tr<^8$iR<Z>&@#f & 2 0 ^ m, HI 1 

JKiB^teS^ft 1 0/im, Hi 1 LfzM1m(DJ&iiBCD 
Vcfrm 2 Slt*^^ y h y X/u 2 0 T*(08$ijS<7?3KSj5SjKj 5 
n m, 01 2T-*Lfc*3IJ6^ffiOft^2Sl£fr^3i 
s> h /X/U3 0 -CcoSJiiS^aS^jKj 2 m mT'^5 0 t£o 

*Hl£(7?^ffi(^i*i^ffl2flttfvfi3/ hyX/u3 ox- 

<D$tft?)te x If 2 jtftv^x y h y X/U 7 0 

fc<kJ;9, SIl&£tM*Ell l T-^Lfc||J6cofl?S«oifc 
^ 2fltft:^3i y h/X/uJ: 9 tB5l\ 30 

[0 0 6 8] Hi£<£>^fS4. HI 1 3(1, ~ cD^gP^Oftil^ 
^fi££>fl£J|§[;:ffi5. fcfrfB 2SEfr> ? 3i hyX/U4 0C0 

XvU4 Oil, /X/u^^cogfi^T^^^nilT^(2i5 7^< 
— /U/XyUJf^(7?Ana?®4 1 /J^/^5;jDil^[5A (HI* a 
-b) /ffllESJxfc^t»**ffi^LTf«WS:JBj« 
i-5^^4 2 ^^tr^gfiB (Hl*b-d) t/^bttf 

P 2 ^fStfcO&fcAP 3 ^Ktt ^iiTt >& 0 AnEES^fcy/ 
^&O c iffi{*^ai^$lxS)g^SBB<^ i ffS84 2cOH]*b- 40 

c nu^ff^ii, hi i i x*^Ltzmfo<nBm<Dm i 

2 2tmcx\ m-£sv>B<D%m4 2<nmtyc-dn\}<DB 

4ft li, H) 1 r-inLfcSjtgOjgflS^fg^jffiBcoigl'l 3 b - c 
[0 0 6 9] ^tfcfr/E 2 sEttv^ 5/ K y X/U4 0 <DW& 

fi, /x/^sgco^naigPA (hi* a - biia) ^s^, 

>WF^Z&oT^3 <ST-&£ 0 ia)2ffi*yxy h/X 
/U4 Ocoy X/u3tagco*DilL f SBA (HI* a - b R3) <DSk£ 

fi, ^h&CDBm 1 ^LS^cOS&^^jKcOBB^T'S 0 — 2 50 
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^ft/H7}ig?9gB (^d— FSB) -T/cC^^HI* bSPT*. 3 
mm 2 «H^t^5o Sfc. ^W(C(i3—l 0mm c 

-C<Z>«ffi«tt, i fett 9 »± 3mm 

[0 0 7 0] -^l:7^u/X^ (7^<— yuff) (i^/ 
*ftiWfJ2SK(*^:n;y K / X/U 4 0 ttffiffi T* 

mm£itz>tz&>{z % xm^mmik&'if^x^^,, m? :z 

1 0 0m L/m i nttMIt\ ^7t, a$ft:^SKS35S# 

ttttt^T-. fta^^^tlil 0 0-3 0 0mL/ 
m i nT-fc^)o C OScS^^rKSr^^jS^ T^D3S^-tr-5 
7t*6c7)ft/J^^^SLft(i, 2 00-6 0 0L/minT'^ 

[0 0 7 1 ] rco^^gSS^r, 
mt^5i^7kg f /c m 2 ST-^i5iaT^#-5^i 
*(wli, 2SE»> f 3iy hy XyU4 0<^Anigff 4 l-^gED 
g[5 (^o— j.gp) ^ HI* bgBOgFfffi^^. 3-1 0mm 

z &*V^(i^|x«±(zL*ftntf*e><Cl\ ^^c, 2S 
ft ^a. y h y X/U4 0CO^JDig^4 1 OUiPgB, Hl^ami 

Diiacoaiafi:{i6~2 0mm 2 <t^5o ^(OZkft(D 2 tit 

frisky hy X/U4 ox% aSiiSi copgt±ij4:SiL ^iS^ 

O^l. 5fgc^^)5 0 0m/s e c ICii-T-5 0 Z.<D2$t 
rf^, ^^2ffi^yxy h/X/U7 0, $b(3(iHI 

i. mi l&tcnmi 2X'^Ltzmi&<nBt&<D2ffiifcis 

3i y hy Xvuj; Otfe^^iS^. 
[0 0 7 2] 9&m<DBt&5. mi 4(i, c^^n^c^^b 
tcfife(o^tg(o^|g{z«5. «:r^/l12ort^> ? ^ hyx/u 
5 0OWigS:^-t-|SrB5iaT**>5. r <^2fcf^ffl 2 SK(*:^3i 

y h y Xvus o y X/\s9c&<o&ftx~mffi<Dimm&m 

^^Jliai^S 1 fi*t>t£Zlmm&A (tU^a-b) t. MfE 

S:&tr)E-&SBB (HJ'Pb-d) t W/S$ixTt ^ 0 
il^'S S 2\zn. AnEESixfc^^oiSAP 2 t^f^^inc 
AP 3^Kit<bixTi^5o y X/u3fe«8<^*niaiSBA (HI* 

zig-stRB (Hi*b-cPui) (DBVtn. muzmi^tzm 

[0 0 7 3] *«fci^ffl2gEff>?xy hy X/U5 0co*f$BS 
Ji % y XyU5t4g(0^nil?SfiA^aiP, 0*aSB, 
HI* a - bPuli^. ^ffiLfcffiiSR^^<oifflSEo*rfijS: 
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5 5 t± % 8t&m 2 Sftffc 2/ h/ X/u 5 0 coADigg 5 1 
frb*6ltiJffakm.fk\Z 10—10 Omm(D#&mX'J2:fcZ> 

[0 0 7 4] gil 5(1, WK<OftrMJ 2 y hy 

#*e«&#&2 a . Ax*m»mm^wtz a *«x.t^ 

— 5^6 — S: HI IS $ it -5*—^— 7 t . fcft 

m<oikm<DmwL&%H±-rz>$G&j3 y^s k&mjLx^* 

fc, ft{^^2SSEfr> f *y h/X/H 0£{£f#U 
■frSn^s/ SrHxirt^o iWIESiStE 5 5 

(i, ^ft^x/NS^S^f, 5~5 OmmgtixfcffiHfw 

Efi$Jx-0*£ 0 
[00 7 5] Atffclt LTtt, Ell 4, HI SlZijvf-J: 

5 0mm^P]$t'fcao ifeiWI^SKffcv^y h 

/ XvU5 0tt***^Ji^5«ffi^e>2 Omrngtix/cfi 
BKSHKEBSix. ¥»ff*^5 0«a5£#&afci* 

5 f±^{£ 5 co^tM t 2 0mmpi^7tfi(l?{'^T 

[0 0 7 6] &cftm 2WLfoi/x- y h/X;U5 O^b^U 

T^rK-f^o «c;j*:ffl2SE*> f iiiy hy X/us O^^lSttJ 
U^iB:S^«SIE(iS5j^T'fc'5?j;, SSEffi 5 5 <oSflES&* 
f- «fc 0fiSE1£5 5<7?jaifflT*^iegE{i(g:a ? (c/ € c-5 0 
fcCTfcLTtt, /X/U^cQAni££[SA (El* a - b Ri]) 
^fiS^l 0 0 mm, l=rtc0WfanfiW5 7mm 2 T\ 1S * 
<D$t&£ 1 5 0 L/m i n % ?#{£cOtffcia2: 1 OOmL/ 

mint Lfc4&£\ ijEttu Ltzm&<D»Qffi.<Dmf£n. 

&<D3 3 0m/s e c "C SSEfiEffi 5 5<Oj!flDBT*W 

i?a»(c^a f ffi(i. 0. 4m/sec<!:&£ 0 
[0 0 7 7] 2^*^31 s/ 40 

ftc»>Ji/N5a?S?QflUW«JLTt^f5!&ttli, S5 ffif CO 85 

ms sasfc^S^f*. ifcfr/fl2 3Effc^:ns/ hy X/U5 0 
"*"Sfc*tw % ifei$/H 2 3Et*^:r y hy X/KDngffiPjfirSr 50 
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6o° yna, wixiJtr&iLfcffiii-c^sea^flcs: 

[0 0 7 8] SERIES 5 fc«;t*w£lwJ:oT±KwH 
Htt**$ix4fcA. 8H*/B 286E*^*y hy X/uott 

aiASS:9o o (^0:^) iz-t-sr tas^ng-e. a* 

So ftftt?»;:tt, HIl 8T-KP^Lfc^^gfer^ffl2cg^ 

y h y xyu 7 o <Dm&. mnmizm 5 m v™ i n 

^5 0(?)g'&fj:2m 3 /m i n ^TT'+^T*$>-5 0 
[0 0 7 9] ggt^5 5<7>fi:fili, ^*?x/n5(OS 

^^5?)3lK;^ib 5 — 5 0mmBtttfc3f^5*igT-fc5o 

[0080] ^^5 5 <Dmvti-±*mffi.<Djtm<D 
[0081] mm^mme. mi 6i±, c^^p^co^e> 

?B$nfcSSf£ffi«r*-rsy X/u«:^-f- 0 ;ogtM2ffi 

hyx/u6 0(i, Aoig^e 1 ^e>*5*Dj^asA 

(i^a-b) f^l : 6 2^^tP^aB (lil^b 
-d) ADigW6 1 <0*iBJwKJt6ixfcS3Kfi6 5 <b 

<^SKAp 2 «baS«ccooiEAD 3^Ktt6tLTi^ 0 X X/u 
3t«»a?*DaiSl5A (la^a-bRB) . ^JzO^DEE^ixfc^ 

ttii. a i 4iz^Ltzmi&<nBmk[mcxtbz 0 m\e 

(b) (i % 0 16 (a) <Dt&ffilzm\KteJjfa<Dm$ttii6 

5<nmffim* mi 6 ( c ) fSffl^PiSflt^^tis?^^] 

*-y X/U6 o&afc«^o?fisK4g6 s tApai^e i<^isa 
McomxfrZo 

[0 0 8 2] Z<Dttcftm2miti?*Ly V / X/U6 OCi 

&#/8 2ift{£>^;/ hy XvU6 O^b^UiSJxfcifiSIt^ 
iSffittSaK 6 5 ^ Wiff -CttiB < <C 9 . ^^o^gcco^gB 
^(1, SSEtE6 5co(]3a ^ixfc l *«0flBraA»?>t*aa 9 



(11) 
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t&X$Z> 0 
[0 0 8 3] 

[0 0 8 4] r<0^<D&#/B2ffi#^rii:y hy 

Xyu-Ctt. ADiSSBS:, -tOrtS^ig-&Sl5 4:<7>«afilJ^b 
^fS^^ai^f^i^f^^^oTi^^ (d;*c# < #5 ^s<— /uy 

m x. z> mmcomfft & mm.-t z> ^ t & x t s c 

[0 0 8 5] ^fc, :^^M2Sff'/x^h/ 
[0 0 8 6] Sfc, r<0*W<oacf^ffl2Slc*^*y hy 

[0 0 8 7] *fc % I©JSWWffl2«W->*xy by 

tfxzwfflit: Lxm&tshm&iMiftz-tfcxz * 0 

[0 0 8 8] Sfc, w^^PJ(7?i$fer?>ffl2^^v ; ai^ hy 

i:, ^<oft^<DWzfs\ t *xtfx<nmi&J3fi\lzi&fc& 
RftttSi-Srt© t SrtSxfc 2 TRWitiz L;t<7>T\ 

[0089] sfc. z<nmmcnrkftm2mbi;~*y hy 
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[00 9 0] w^xw^flcf^fli 2 8E»>^ s/ h y 

1t<DX % *»*a6tE^afl5Jr«{SS:J|.x.-rc 
[0 0 9 1 ] w<o*iJ!^«ci^3SE-e«i, -tiecoj; 



5&&iWfl2 8Effcv?:t y H y XyU<oHbf^$:^^-LT % ¥ 

[0 0 9 2] Sfc, wO38W(0ifci^ffl2SiEf*:v?iy hy 
X^^o^^ST-li, 2«*^xy hyX/utzgt^ 

&Ltz£ otjiiBcifrm 2 m y V / X/u*j J: t>* ^ *t & 

[hi 1 ^(o^m^Mi^comm 1 jcffi-5ft*^2siE» 

3/ h y XyK^flJigSr^-t-BrffiBlT-fcSo 
Ii2] - <o*9lo3Steo®flg^ifej£/B 2 SEffe>*ai 5, 
h y Xyut«*fcafe^3gjBo«^t^t-*SCH-efcS 0 
[13] Scr^ffi 2 SE ft: y h y X/u<7>#;*<ogfcj£lE 

So 

20 [04] ^ffl2fiE^^^^ h S X,\s<Dtf*<nm&!£ 
[0 5]. w03gM^«ci^ffl2fltflE> ? ^3/ h/XyKD/ 

[0 6] ifei^ffl 2SIEfrv^3i y hy XyU0O?f£n3fcD*ai±}i£ 

[0 7] r^P^^gfey^ffl 2j5K»:>? 3 i y h y X/uco / 

x/ujt»<^*niia^«rtcowfasffl*^<tSitfc»^<^ 

30 fefo<Dffimkmtfefy<nfa&mb<nmek%7fi-i-{f : 7 7tfc 



[0 8] w<^*W^ifci*ffl 2fiE*^3i y hyXyKOi) 
[09] ifcf^ffl 28ltt(:v?3i y h y X/UCO^^^Sj^ft 

[010] &mvtY$^m^\i>%^~^ ^ 'y !\,<ni&& 
tt<D t <d mm **t^77-c*5. 

[011] CO«W(0|5t£a>/Kffi2IZ»-5, »fef^/n2 
40 flc«c^* y h y X/ucoWjg*^^i-|tiriiu0T-fc5o 

[0 12] w^KqB^tS^fj§3(zf*-5. 86^/112 
«c(£v?:cs/ hy X/K75WiSS:^i-WrBH0T*&So 

[0 13] C<058fJ]^5Elfe^f®4 !zf*.S % 8t^!2 
«c(^^3iy hy X/u<^tgjeS:ip-t-|erjfii0x*&5o 

[014] z.<Dftm<omt&<nBmsiz{%*> % fcmwz 

tiifoisx. y h y X/uo>|SfiB0Ti>5o 
[015] w0)*M^38ffi«>JKffilw«5 % 3E^ffl2g 
flcv?* y h y X/u^(ffl^fcft^iSE<oH!rttS:^i-BjiC0 

50 [016] w^3gW<oHte^}K!S6{c^s, SEJB^ix 



(12) 
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IB! 1 7 J ^^co^/E>?^ > h*ai£3£Btf>«iei3-e 
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